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ABSTRACT

CLOSING THE LOOP: RECYCLING, REFORMULATION, AND REUSE
IN PRINCE EDWARD, AMELIA, BUCKINGHAM
AND CUMBERLAND COUNTIES
Andrea Louise Bridge
Dr. Carolyn Wells
Director
Everything we do to the land, air, and water affects our quality of life on this
planet. Since the beginning of time, human beings have generated and discarded trash. As
the pollution of the United States continues to grow so have the problems with our
nation's landfills. Americans throw away an average of 3.5 pounds of garbage per person
each day, or approximately 160 million tons of it per year. Studies have been conducted
that show that the majority of our trash consists of paper, yard trimmings, metal, plastics,
glass, food wastes, rubber, leather, textiles, and miscellaneous inorganic materials.
Why do we want to recycle anything when we can more easily throw it away?
Historically, recycling has occurred whenever the societal need to do so arises and when
legislation requires it. Recycling aids in the conservation of natural resources, reduces
pollution to the land, air and water, reduces the impact of alternative disposal methods
such as landfilling and incineration, and preserves natural wildlife habitats and
ecosystems. Currently recycling is performed voluntarily with no mandatory
requirements on the general populace. Lund (1993) states that recycling is the act of
extracting materials from the waste stream and reusing them. This generally includes
collection, separation, processing, the creation of new products or materials, and
marketing.
This study involves an effort to learn more about the current methods and practice
of recycling in Virginia. To better understand the entire cyclical process, the study was
limited to four commodities (paper, glass, plastics and rubber) within the south central
counties of Prince Edward, Amelia, Buckingham, and Cumberland. Information obtained
from this research will be shared with the surrounding communities to increase their
awareness of the fates of recycled materials and their reintroduction into the marketplace.
By studying the recycling loop, it can be shown that consumers are being made
more aware
of what materials are recyclable and their benefits. However, the more rural
w
an area (ithout convenient metropolitan connections), the less likely is the recycling of
any material. Economic and educational factors of a location also influence recycling
levels in this same manner. Less recycling occurs in locations with a lower educational
and economic status, where the communities are more willing to accept additional
outside trash into their communities to bolster their local economy.
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Introduction
Why do we want to recycle anything when we can more easily throw it away?
Everything we do to the land, air, and water affects our quality of life on this planet.
When we look at the earth we see the splendor and diversity of nature all around us. But
as we look closer, we start to get another view of the world that we really live in- one
that includes odors and visions of unpleasantness. Trash, garbage, refuse, rubbish and
solid wastes - the unwanted leftovers of things for which we no longer have a need, use
or desire to keep around us- pile up in ever increasing amounts. Trash littered along the
roadway, garbage that is dumped in developing forests and a growing attitude of apathy
for the welfare of the planet have all been factors contributing to a growing garbage
problem.
Nearly four million people were living in the United States when the first census
was taken in 1790. Since that time the population in the United States has increased 7.25
times to the current 2000 Census count of 281,421,906. This continually increasing
population has dramatically increased the pollution of the United States and the problems
with the nation's landfills. As noted by the National Solid Waste Association, quoted in
The Richmond Times Dispatch (November 2, 1997), the number of landfills has
decreased steadily since 1988, as federal guidelines have increased regulations regarding
the environmentally sound methods for the disposal of household, municipal, commercial
and industrial garbage. Miller (1998) noted that Americans discard approximately 160
million tons of garbage per year. On an individual basis, the average American discards
3.5 pounds of trash each day!
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The History of Garbage
Since the beginning of time each living organism on earth has left behind some
remnant of his or her existence such as fossils of marine, animal and plant life. But only
since man has entered the picture has there been more visible evidence of his existence
such as the drawings found in a cave in Lascaux, France (earliest known graffiti), arrow
points, artifacts and old bottles. As the human population grew so did the amount of
garbage buried beneath the dirt and layers of time. For years, archeologists have
unearthed the "trash or treasures" of ancient civilizations.
While humans were a nomadic people garbage disposal was not a problem, since,
according to Alexander (1993) nomadic people simply left their garbage when they
moved on. Garbage became a problem when humans settled down in caves. As
civilizations developed and towns grew, garbage disposal became a challenge. While
there have been refinements over the years, the basic methods of garbage disposal are:
dumping it, burning it, turning it into something that can be useful (recycling), and
minimizing the volume of garbage (source reduction).
Rathje and Murphy (1992) state that dumping is the first inclination of a human
being when disposing of garbage. This method of disposal has been in favor since
prehistory through to the present day, including within cities. Nardo (1999) indicates that
the practice of dumping garbage was one of the contributing factors in the raging Black
Death in Europe during the mid-fourteenth century, which killed about twenty-five
million people. The carelessly dumped garbage in the already overcrowded cities
attracted infected rats harboring fleas. The fleas transmitted the bubonic plague (Black
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Death) to humans. Once humans were infected, the disease spread rapidly throughout
cities. The fatal disease caused fever, swelling ofthe lymph glands and sores on the skin
that started out red and then turned black, thus the name Black Death (Nardo, 1999).
Surrounded by increasing amounts ofgarbage in the cities and the potential threat
ofdisease, sanitation control was finally initiated. Rathje and Murphy (1992) noted that
Benjamin Franklin instituted the first municipal street cleaning service in the United
States in 1757 in Philadelphia. Also around this time American households began the
practice ofdigging refuse pits, as opposed to throwing garbage out the windows and
doors.
Pits, dumps, mounds, middens (dung hills or refuse heaps) and landfills are all
names for the places where mankind has put garbage. In a dump, wastes are hap
hazardously placed in any convenient low area without any regard to sanitary procedures.
A landfill differs, especially in regard to sanitary procedures, from a dump by spreading
the wastes out in a thin layer, then compacting and covering them with a fresh layer of
dirt each day. However, in these early landfills there were no protective liners to act as a
barrier against leachate leakage or methane gas emissions. This disposal method has been
in practice for over fifty years. Fresh Kills Landfill is an example ofthis type oflandfill.
Fresh Kills Landfill, located on Staten Island, New York, has operated
continuously since 1948. It was originally a vast marshland, a tidal swamp. The original
operational plan was to fill the marshland up, which was estimated to occur by 1968 and
then develop the site for residential, commercial, and recreational purposes.
According to an article in the November 2, 1997, Richmond Times Dispatch, New York
officials stated that they were planning to close the Fresh Kills Landfill in 2001. On
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March 23, 2001 the Richmond Times Dispatch reported that the nation's largest landfill,
consisting of 3,000 acres, was officially closed after over 53 years of continuous
operation. However, it was recently reopened to receive the refuse from the Twin Towers
after the September 11, 2001 disaster.
Fresh Kills, an unlined landfill in direct contact with the ground, is one of the sites
studied by the Garbage Project (Rathje and Murphy, 1992). A number of streams,
channels and the ebb and flow of the tide, which provides the mixture and moisture
necessary for biodegradation to occur, influence it since it is in a tidal swamp. It is
therefore one of the few landfills studied by the Garbage Project which has shown any
biodegradation of its contents. The Garbage Project (Rathje and Murphy, 1992) began in
the early 1970's as an archeological and anthropological experiment by students of the
University of Arizona. The project further examined the attitudes and habits of waste
disposal by certain economically selected communities. What started out as a classroom
exercise has turned into more than two decades of detailed analysis of landfills and the
reality of what actually goes into them. Sites that have been studied by the Garbage
Project according to Rathje and Murphy (1992) include: two Arizona landfills (Mullins in
Tucson and Rio Salado in Tempe); two in San Francisco Bay, California (Durham Road
in Fremont and Sunnyvale in Sunnyvale); two in Chicago, Illinois (Green Valley in
Naperville and Mallord North in Hanover Park); two in Naples, Florida (Collier County
in Everglades and the Naples Airport located on the south side of the airport). Sites
studied by the Project in Ontario, Canada were: the Burlington landfill, the Brook West
landfill in Pickering, the Oakville landfill, and the West Mall dump in Etobicoke.

The Garbage Project's excavations oflandfills through various strata have
provided much data describing the make-up oftrash over the years. It was found that
from 1960 to 1980 approximately forty percent ofthe trash unearthed consisted ofnon
packing paper, such as computer paper, stationery, paper plates, cups, junk mail,
telephone books and newspapers. Statistics from the EPA Characterization ofMunicipal
Solid Wastes in the United States: 1994 Update (Landreth and Rebers, 1997) show that
the majority oftrash consists ofpaper and paperboard, yard trimmings (grass clippings,
leaves and brush), metals, plastics, glass, food wastes, wood, rubber, leather, textiles and
miscellaneous inorganic materials. Large volume items (durable goods), such as washing
machines, dryers, refrigerators, televisions, microwaves and furniture pieces make up a
small fraction ofwhat is thrown away by households. "The rest ofthese durable goods
continue to live happy and productive lives, laterally cycled for years from place to place,
and eventually cannibalized for parts or sold as scrap" (Rathje and Murphy, 1992). This
recycling effort keeps large volume items out ofthe landfills.
A diminishing number oflandfills are the consequence ofa growing population
and consequent garbage problem. According to the National Solid Waste Management
Association, as quoted in The Richmond Times-Dispatch (November 2, 1997), there was
a sharp drop in the number oflandfills in the United States, from 7,500 in 1988 to 2,900
in 1995. These remaining 2, 900 landfills were larger in capacity than earlier built
landfills. The association attributes the decrease to tougher environmental regulations for
landfills. There are a variety ofreasons that have been stated for this dilemma.
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Reason# 1 -Filling Up
According to Alexander (1993) all available space has been occupied so landfills
are closing. The existing landfill areas are filling up rapidly and are closing as dumping
sites. Traditionally garbage volume is measured by weight and not by the space that is
actually occupied. Weight data is easier to collect than physical volume data and provides
a more consistent measure of resources used. Physical volume data cannot be measured
accurately until the garbage has been compressed in a landfill. The predicted volume to
weight capacity of these landfills had been under-estimated and thus resulted in early
closures.
Strong (1997) suggests that because past open dumps had no regulations
governing where they were located or what was dumped into them that in 1965 the
federal government realized that garbage had become a major problem and enacted the
Solid Waste Disposal Act (SWDA). As populations grew, controls were established.
These controls include daily coverage of garbage, location of the landfill site, and
standards established concerning public health and safety for more sanitary conditions in
operating these landfills. Prior to the passage of more stringent regulations in 1978 open
dumps were closing due to environmental reasons (unsanitary health conditions, and
pollution of nearby streams and ground water, and soil contamination) according to the
EPA (27 June 2000) Internet site (http://www.epa.gov/history/topics/regulate/02.htm
Reason# 2 - Stricter Laws and Regulations
There were no laws or regulations with regards to landfills until 1959 when the
American Society of Civil Engineers required that landfills compact and cover their
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garbage with a layer ofsoil each day to guard against rodents and odors as stated in The
Trashing ofVirginia (1990).
Congress, in 1965, enacted the Solid Waste Disposal Act to encourage
environmentally sound methods for the disposal ofhousehold, municipal, commercial
and industrial garbage. Time and new landfill problems brought about amendment
adjustments to the laws which improved landfill operations. The most important
legislation in terms ofsolid wastes management was and is the Resource Conservation
and Recovery Act (RCRA) passed by Congress in 1976.
RCRA has been divided into sections called subtitles, which control every aspect
ofhazardous waste from the generator and transporter to the owners and operators of
treatment, storage and disposal facilities. Additional subtitles have been created as the
solid waste disposal needs have changed to meet the growing demands on landfill
operations. These are:
Subtitle A - covers the general goals and objectives ofRCRA
Subtitle B - deals with the authority ofthe EPA Administrator
Subtitle C - pertains to the hazardous waste management program
Subtitle D- applies to State or Regional Solid Waste plans
Subtitle E - pertains to the duties ofthe Secretary ofCommerce in
resource recovery
Subtitle F - covers the compliance ofall Federal Agencies with RCRA
unless exempted by the President and procure recoverable
materials over virgin materials at a reasonable cost
Subtitle G - deals with any miscellaneous provisions under RCRA
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Subtitle H - provides for the promotion of Research, Development, and
Demonstration by the EPA, and information to protect
public health. This subtitle also provides for the planning,
financing and operation of waste recovery and waste
management systems; resource recovery studies; the
reduction of waste generation and the rendering of landfill
safety and damage control.
Subtitle I-pertains to the regulations of Underground Storage Tanks for
hazardous substances and petroleum.
Subtitle J -deals with Medical Waste and the proper disposal of those
medical wastes.
Adherence to these laws has regulated the amount of hazardous wastes entering
the landfills and made opening new ones more difficult.
Reason # 3 - Excessive Costs
As the smaller existing landfills are being closed, fewer facilities are being built to
accommodate the growing landfill needs. New state-of-the-art landfills are required to
meet stricter environmental regulations concerning their structure and maintenance. A
typical modem landfill designed under the 1992 Virginia Department of Waste
Management regulations requires a double impermeable plastic liner, drainage ditches
and storage ponds for surface run-off,just to name a few of the requirements, be used to
contain the leachate that may result from the compacted waste in the landfill and prevent
it from entering and contaminating ground water. These extra precautions result in higher
costs in building new landfills for the future.
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Reason# 4 - N.I.M.B.Y.
Rathje and Murphy (1992)state that the current social attitude toward landfills is
one of assurance that they are desperately needed but N.I.M.B.Y. (Not In My Back
Yard). This social attitude ofN.I.M.B.Y. does not ease the strain of where to put one's
garbage as landfills close and stricter laws are enforced.
Many states have begun looking elsewhere to send their garbage as their landfills
are closed. These states are willing to pay to have their garbage accepted somewhere
other than their own back yard. According to an article in The Richmond Times Dispatch
(6 June 2001), Virginia has ranked as one of the nation's top trash-takers for several
years, accepting trash from the more populated states ofNew York, New Jersey,
Maryland, and Washington, D.C. Some Virginians in rural counties feel that commercial
landfills are good for their economy, providing jobs and tax revenues but others feel that
this is taking on responsibility for somebody else's problem.
More effective utilization of our resources and the reduction of waste will assist in
the control of the rampant garbage problem. Source Reduction (Waste Reduction) is one
of the simplest methods of coping with this garbage problem. Recycling, reusing and
composting are important components of source reduction. Much of what we throw away
can be sorted out and recycled, thereby reducing the volume that will enter the landfill.
Carless (1992) states that source reduction used in combination with recycling is the best
method for decreasing our dependency on landfills and incinerators. Incineration, another
waste reduction method, creates other types of pollution problems that must be addressed
for the health and safety of the public. Carless (1992), as well as Landreth and Rebers
(1997), agree that the chemical characteristics of ashes and residues, which may contain
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hazardous metals and salts, can result in the emissions of toxic gases from incineration
stacks and the resultant residue ash must be landfilled.
History of Recycling
Recycling is not a new method of reducing waste stream materials. This method
has been around since garbage became a problem shortly after prehistoric man stopped
moving around and settled down. Scavengers would search through and collect items
from discarded materials. They were the first recyclers who provided a usage of materials
that might have otherwise become scarce and at the same time provided a means of
survival for them.
By the late 19 th Century it was becoming apparent to many naturalists (such as
Aldo Leopold) that the natural resources (land, timber, wildlife and mineral resources)
that were abundant for earlier settlers were rapidly disappearing, and would not be
available for use by future generations. Concerns about the environment and public
health hazards began increasing as the country expanded and cities industrialized.
"Environmental problems being faced included air pollution from coal burning;
contaminated water supplies; mom1ds of horse manure in the streets; inadequate garbage
collection; overcrowded neighborhoods and tenements; unsafe and hazardous working
conditions in factories and sweatshops; epidemics of water-borne diseases, such as
yellow fever, typhoid fever, and cholera, which prematurely killed large numbers of
people" (Miller, 1998). Early conservationists urged that natural resources such as clean
air and water be protected for future generations.
The 20th Century brought about a myriad of changes which affected society's
impact on the environment and its natural resources. These changes include:
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1900 - 1909

Nine million immigrants came to the United States from
European Centers (The World Almanac and Book of
Facts, 1995, p.525) increasing populations in already
crowded cities and further reducing available resources.

1903

Wright Brothers - First successful air flight.

1904

United States Forest Service is established to manage and
protect forest reserves.

1908

"Model T" automobile is introduced to the public creating
affordable transportation and air pollution problems

1912

United States National Park System is established to protect
and preserve parks.

1914 - 1918

World War I - during which poisonous gases were
developed and used as warfare tactics.

1929

Migratory Bird Conservation Act - created to protect
waterfowl and their habitats.

1929 - 1941

Great Depression - affected all social classes economically
causing many to recycle and reuse materials for personal
survival.

1930 - 1940

Dust Bowl - term used to describe the area of the United
States that was affected by over usage of the soil and
wind erosion - conditions that were set up by a lack of
precipitation.
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1933

Civilian Conservation Corps - provided jobs for 2 million
unemployed people and contributed to the conservation
of natural resources.

1934

Taylor Grazing Act-required permits and fees for use of
federal grazing lands and to limit the numbers of grazing
livestock.

1935

Soil Conservation Service -created to protect the erosion
problems caused by the Dust Bowl phenomenon.
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Federal Aid in Wildlife Restoration Act (Pittman Robertson Act) - charged federal tax on all sales of guns
and ammunition to aid in wildlife research and
preservation.

1940

Fish and Wildlife Service - created to manage the National
Wildlife Refuge System and protect wildlife in danger of
extinction.

1941-1945

World War II-Individuals received an allotment of goods
(canned foods, meats, gasoline, and fuel oil) by the
issuance of ration coupons. Recycling and reusing of
materials was encouraged to help the war effort.

1948

Donora, Pennsylvania -Trapped industrial air pollutants by
thermal inversion over a small town caused several
thousands to become ill.
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1962

Rachel Carson's Silent Spring launches environmental
movement by raising public awareness about the effects
of pesticides (such as DDT) on birds and other wildlife.

1970

Earth Day-April 20th , 1970-first event held annually to
heighten the awareness of environmental quality.

After World War II the conservation of resources gave way to rapid growth of
population, economic development and technological innovation. Miller (1998) states
that after World War II, rapid industrial growth began exposing workers and the general
public to an increasingly wide variety of pesticides and solvents, the health effects of
which were unknown. Thousands of mostly unregulated dumpsites for toxic and
hazardous chemicals were created by industry. Rachel Carson's book motivated other
biologists to publicly address the interlocking relationships among population growth,
resource use, pollution and the effects on mankind and the environment.
Ecology, the science concerned with the interrelationship of organisms and their
environment, evolved through the 1970's and 80's as concern for the environment
increased. The E.P .A. (Environmental Protection Agency) was established in 1970 to
monitor, manage and report the levels of water, air, solid waste, noise, radiation and
poisonous substance pollution in the United States.
In the early 1960's, renewed interest developed in recycling as a method to reduce
the wasting of valuable resources and pollution of the environment. Growing public
concern about pollution and its effects on the environment brought about legislative
action. In 1965, Congress enacted the Solid Waste Disposal Act to encourage
environmentally sound methods for the disposal of household, municipal, commercial
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and industrial garbage. It was the first national regulation that established minimum
federal guidelines for waste disposal. The Solid Waste Act was amended in 1970 by the
Resource Recovery Act, which mandated that materials that were recyclable be extracted
from the waste stream and reprocessed in the manufacturing of goods or materials.
Congress passed the most important legislation in terms of solid waste
management, the Resource Conservation and Recovery Act (RCRA), in 1976. The
Resource Conservation and Recovery Act is an amendment to the Solid Waste Act of
1965 and the Resource Recovery Act of 1970. The primary goals of the Resource
Conservation and Recovery Act (RCRA) of 1976 are to: "protect human health and the
environment from the potential hazards of waste disposal, to conserve energy and natural
resources, to reduce the amount of waste generated and to ensure that wastes are
managed in an environmentally sound manner" (EPA, 1997).
The revision of RCRA in 1980 brought about the creation of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA or Superfund),
which deals with the cleaning up of inactive and abandoned hazardous waste disposal
sites. This Act was in response to the Love Canal incident (1977) and addressed the great
risks to public health and the environment from abandoned hazardous waste disposal
sites.
Residents living in the area of the Love Canal, near Niagara Falls, New York
were prone to increased incidents of birth defects, miscarriages, assorted cancers, and
nerve, respiratory, and kidney disorders. Leakage from corroded drums of sealed toxic
chemical wastes buried in the local canal excavation (Love Canal) by a chemical plant
contaminated the soil and water of the local residents. Increased publicity concerning the

20

health problems by the media and residents caused the government to finally declare the
area a federal disaster.
The next amendment to RCRA was in 1984 and became known as the Hazardous
and Solid Waste Amendments. These amendments mandated the minimization of
untreated hazardous wastes and a national land disposal ban program, which is intended
to limit disposal in the land of untreated hazardous wastes and require advanced
treatment and recycling of wastes. This recycling "directed the EPA to produce federal
procurement guidelines for government agencies and contractors to buy materials and
products with a recycled content" (Carless, 1992).
RCRA has been divided into sections called subtitles, which control every aspect
of hazardous wastes from the generator and transporter to the owners and operators of
treatment, storage and disposal facilities. The most noted subtitle of RCRA is Subtitle C,
which establishes the regulations for managing hazardous wastes from their generation to
their ultimate disposal (cradle to grave). Subtitle D of RCRA set the regulations for
managing nonhazardous municipal and industrial solid wastes.
Amendments to RCRA in 1986 Superfund Amendments and Reauthorization Act
(SARA) added underground storage tanks responsibilities under Subtitle I for hazardous
substances and petroleum to ensure of their safe disposal. The most recent amendment of
RCRA- Subtitle J, in 1988, was the Medical Waste Tracking Act, which deals with the
disposal of hazardous medical wastes.
Adherence to these laws has regulated the amount of hazardous wastes entering
landfills and made opening new landfills more difficult. Social attitudes ofN.I.M.B.Y.
(Not in My Back Yard) have also contributed to constraints of proper waste disposal.
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There are several benefits of recycling which help our environment, including
conservation of our natural resources and energy; reduction in the amount of pollution to
our land, air, and water; reducing the environmental impact of alternative disposal
methods such as incineration and landfilling; and preservation of the natural wildlife
habitats and ecosystems that are an integral part of our environment (Miller, 1998).
Through legislative constraints, recycling has come back into vogue as more than just a
practice for the few but as a mandate for the many.
Importance of Recycling
The three arrows turning on each other has become the universal symbol for
recycling, and is found on most processed materials. According to the American Forests
and Paper Association (2002) the now recognized symbol for recycling was the result of
a design contest held in 1970 by the Container Corporation of America, a large producer
of recycled paperboard and was the nation's largest paper recycler. Then a senior at the
University of Southern California, Gary Anderson won the contest. Anderson's design
was a three chasing arrows Mobius loop, with the arrows twisting and turning on
themselves. This symbol was based on the nineteenth century mathematician August
Ferdinand Mobius that a continuous single-edged, one-sided surface could be made when
a strip of paper was twisted once and attached at the tips. It has become widely used
worldwide because of its simplicity and clarity of meaning. Figure 1 sws this visual
representation of the symbol. The top arrow represents the collection of recyclable
material, the next arrow represents reprocessing of that material and the third arrow,
which completes the symbol, represents a material's reuse. Recycling h helps to reduce
pollution and saves our natural resources, energy, money and landfill space.
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Figure: 1
Symbols for Recyclable and Recycled Materials

Made of
Recyclable Materials

Made of
Recycled Materials

Source: (Smallwood, 1995)
Recyclable materials are not garbage. They are resources. We must stop thinking
ofrecyclables as garbage and reduce the amounts going into our landfills. According to
Carless (1992), 73% ofsolid wastes are disposed ofin landfills, 14% are incinerated, and
only 13% are recycled. Why are recycling percentages so low in a country that is
becoming more aware of their environmental status? Possibly because recycling has not
been shown to be profitable for manufacturers. Also, since landfilling fees are historically
low ($20- $30/ton) it is more economical to landfill it. Biddle (1993), Carless (1992), and
Miller (1998) observe that the cost ofcollecting and processing recyclable materials far
outweighs their value as a commodity that cane sold back to industry.
Consumers need to recognize recycled and recyclable products that are available
on the market. Recycled products contain materials that have been reformulated from
previously recyclable products. Recyclable products are those products that can be
recycled after their initial product usage. To learn this distinction, look at the recycling
arrow, checking closely to see ifthere is a black circular background behind the recycling
arrow. This black background means that the product is made ofrecycled materials. The
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three arrows against a white background mean that the product is made of recyclable
materials, materials that could be recycled. The difference between the two is shown in
Figure 1.
Miller (1998) states that the prevention of pollution and the reduction of waste
will occur when we understand and live by four key principles:
1. Everything is connected.
2. There is no "away" for the wastes that we produce.
3. Dilution is not the solution to most pollution.
4. The best and cheapest way to deal with waste and pollution is to
produce less of it and then reuse and recycle most of the materials
we use.
Consumer awareness is necessary to complete the recycling loop. The success of
recycling depends upon the willingness of consumers to purchase recycled products.
Only then will the economic reality of supply and demand increase the number and
amount of recycled goods available on the market, making the process profitable for
manufacturers who reformulate recycled products.
Lund ( 1993) defines recycling as the act of extracting materials from the waste
stream and reusing them. Recycling generally includes collection, separation, processing,
marketing, and the creation of a new product or materials. Recyclable materials that will
be addressed in this document include all forms of paper, plastics, glass and rubber tires
and how the counties of Prince Edward, Amelia, Buckingham, and Cumberland are
participating in closing the recycling loop and whether the state mandated recycling rate
of25% is being met.
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Materials
Four recyclable commodities were examined in this study. These commodities,
paper, glass, plastics and rubber, can be recycled, reformulated, and returned to the
economic mainstream as consumer goods. The area of the study was confined to the
counties of Prince Edward, Amelia, Buckingham and Cumberland located in the South
Central region of Virginia.

Paper
Paper and paperboard are the main components of landfills; in the United States
over 75 million tons of paper are discarded annually according to Carless (1992) and
Strong (1997).
The paper making process, according to the American Forest and Paper
Association (2002), starts with trees providing the raw material. The trees are then ground
to a 2"x I" chip, which is then blended with water and cooked to make a pulp. The cooked
pulp is then screened, filtered and pressed into rolls of paper. The rolls are cut to meet the
customer's needs. Strong (1997) states that seventeen pulpwood trees, which are used to
produce paper, would be saved if one ton of paper were recycled. The recycling process
includes shredding papers, turning it into a pulp by blending it with water, de-inking the
pulp and finally adding the newly cleaned pulp to new wood fibers and making paper
again. According to the 1999 Municipal Solid Waste Facts and Figures from the
Environmental Protection Agency about 42% (paper and waste paperboard) were
recovered for recycling.
Paper products that can be recycled include corrugated boxes, computer print,
newspapers, telephone books, magazines, junk mail, office paper, cereal and tissue boxes,
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cardboard egg cartons and paper grocery bags. Contaminants, which interfere or limit the
recycling process of some paper products, include plastic wraps, glass, plastics, coatings,
laminations, staples, paper clips, ink, chemicals, metal, adhesives(tapes, glues, and
labels), and food residues. These contaminates must be sorted out from the rest of the
recyclable paper and landfilled. According to Alexander(1993) areas that offer the
cleanest, driest and least contaminated paper through careful post-consumer separation of
recovered papers will have the best opportunity to maximize their market potentials.
Plastic

Plastics are synthetic materials. They consist mainly of molecular clusters of
carbon, oxygen and hydrogen. Because there are so many different plastics available and
because the different types are not easily identifiable, the plastics industry established a
code to help the consumer identify and sort plastics for recycling purposes. Figure 2
shows the identifiable codes and practical applications of plastics. Products that are coded
number 1, polyethylene teraphthalate (PET or PETE) and number 2, high-density
polyethylene (HDPE) are the most recognized and popularly recycled plastics in
communities. Stevens(2002) states that over 2 billion pounds of post-consumer plastics,
principally beverage containers(# 1 and # 2) are separated from the municipal solid
waste stream and recycled. However over 90 percent of plastic waste is not recycled and
continues on to later-stage disposal(landfilling and incineration) methods.
The plastic recycling process involves cleaning, shredding into flakes, and melting
the flakes into pellets. The plastic pellets are then melted into a final product. Uses for
reformulated plastics include fiberfill insulation for ski jackets, construction fencing,
landfill liners and a fiber line in new money used as an anti-counterfeiting measure.
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Figure: 2
Society of plastics
industry symbols
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Plastic resin types

Common applications

Polyethylene
terephthalate

Beverage container, boil-in-pouches,
pouches, processed meat packages

High-Density
polyethylene

Milk and Water bottles, detergent
bottles, toys

Polyvinyl Chloride

Food wraps, surgical gloves, piping
blister packaging

Low-Density
polyethylene

Shrink wrap film, bag films, garment
bags

Polypropylene

Margarine and yogurt containers, caps
for containers, medicine bottles, car
seats

Polystyrene

Disposable plastic silverware, egg
cartons, fast food packaging, video
cassettes, televisions

Other

Multi-resin containers

Source: The Society of Plastics Industry
(Landreth and Rebers, 1997)
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Over the last decade the amount of discarded plastic has increased, as it became
the favored method of packaging for manufacturers. This type of packaging is known as
"excessive packaging." According to Levy (1993) excessive packaging had it beginnings
with the Tylenol capsule scare of the early 1980's. Non-protected packages were
tampered with and cyanide was introduced to the enclosed capsules. Several deaths
resulted from these tampered products and the manufacturer's solution was to make a
more complex package to protect the product and the consumer. Excessive packaging or
tamper-resistant packing has been used since that time to protect the manufacturer,
product and the consumer.
In 1999, EPA figures indicated that only 10% of discarded plastic containers and
packaging were recovered for recycling, mostly soft drink, milk, and water bottles.
Limitations to recycling result from contamination of containers from medical wastes,
automotive products, gardening and pest control products.
Glass
The raw materials for making glass are sand, soda ash and limestone. The making
of glass containers (glass blowing) requires the heating and blowing of glass to shape
each container by hand. This process is time consuming and requires a great deal of skill.
Mass production of bottles and jars occurred when the first automated glass
manufacturing machine was invented in 1905. Glass containers grew in popular usage
since glass is chemically inert, has a long shelf life and protects the product. After the
product is used the container is recyclable. Recycling glass helps to save natural
resources. Glass is 100% recyclable. Crushed (color-sorted) glass known as cullet can be
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used an unlimited number of times as a raw material in making new containers according
to the Glass Packaging Institute's (2002) Internet site http://www.gpi.org/Upper.html.
Glass that is to be recycled must be relatively free from impurities (metal caps and
bands) and sorted by color. The three most commonly recycled colors are clear, brown
and green. During the glass recycling process the importance of color sorting becomes
apparent, as the coloring agents don't melt out. Exceptions to glass recycling are: mirrors,
Pyrex, window glass, crystal, ceramic cups and plates, flower pots, and light bulbs
because they have been chemically treated (coated with other materials), making the
recycling process more difficult according to the Glass Packaging Institute's (2002)
Internet site http://www.gpi.org/Upper.html.

Rubber
Characteristics shared by natural and synthetic rubber are that of elasticity, water
repellency, and electrical resistance. Natural rubber is obtained from the milky white
fluid called latex found in many plants of the rubber family (Euphorbiaceae). Natural
rubber production had its peak of activity prior to World War II. During the war, shipping
lines to the Far East were cut off and the development of synthetic rubber became a
necessity. Synthetic rubbers are produced chemically from unsaturated hydrocarbons
from crude petroleum. Over the years a variety of applications became available when
various compounds were added to modify the characteristics of the rubber products and
to meet the needs of the consumer according to the Perdue University- Center for New
Crops & Plants Product (1998) Internet web site
(http://www.hort.purdue.edu/newcrop/duke energy/Hevea brasiliensis.html).
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Statistics from the 1999 EPA study of recycling rates indicate that the percentage
of tires recovered for recycling that year was 12.7 %. New and creative products have
reduced the number of tires that are dumped into landfills where their bulk just adds to
the landfill volume. New products include tree landscaping rings, heavy duty rubber
hoses, shredded tire pieces used in playground areas, horse arenas, septic fields and as
alternate fuel sources.
Recycling of scrap tires is limited by the fact that in 2001 over 281 million tons of
scrap tires were generated according to the Rubber Manufacturing Association's (2002)
Internet site http://www.rma.org/scraptires/facts figures.html but only 218 million tons
went to recycling/reprocessing markets. The demand for scrap tires to be used in
recycling projects is exceeded by the supply of scrap tires. One of the factors, which have
influenced the supply of available scrap tires, is the illegal dumping of tires. Illegal sites
can be found all over the state of Virginia with one of the largest known illegal sites on
fire at the time of this writing in Roanoke County as quoted in The Richmond Times
Dispatch [March 24, 2002].
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Methods
While pursuing an independent course study during the Fall 1998, I was
introduced to several individuals involved with the recycling process in Virginia. My
introduction to Ms. Michelle Stoll, Recycling Coordinator for Central Virginia Waste
Management Authority, Richmond, Virginia resulted in obtaining a copy ofthe 1998
survey used for the Cities ofRichmond, Petersburg, Colonial Heights and Hopewell, the
Town ofAshland and the Counties ofCharles City, Chesterfield, Goochland, Hanover,
Henrico, New Kent, Powhatan and Prince George. This served as a basis for the initial
survey that was used for South Central Virginia, and began the initial data collection that
led to the development ofthis thesis.
The initial survey was conducted with each ofthe county planners that comprise
the Piedmont Regional Planning District Committee. Members ofthe committee
represent the counties ofAmelia, Buckingham, Charlotte, Cumberland, Lunenburg,
Nottoway, and Prince Edward (Figure 3).
After the surveys were returned, it was apparent that only four coordinators had
provided complete data requested in the survey. Therefore telephone conversations were
conducted only with Ray York (Waste/Recycling Coordinator - Amelia County), Carolyn
Amos (Waste/Recycling Coordinator - Buckingham County), Sherry Swinson
(Community Development Director - Cumberland County) and Jonathan Pickett (County
Planner - Prince Edward County). During these follow up telephone conversations with
the county coordinators, the fate ofthe recycled glass, paper, plastic and rubber was
determined. The information obtained from the coordinators led to the next step in the
recycling loop-the identity ofthe local processors ofrecycled materials.
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Figure3
Collection Sites within the Counties
Source: Virginia Department of Transportation
County Maps (1993, 1997)
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Local establishments that dealt with the processing of recyclables within the
surveyed counties were contacted through personal and telephone interviews. Those
contacted were Cynthia Saunders from STEPS (Southside Training Employment
Placement Services, Inc.), Arena Trucking Company, Inc. (Jim Mc Connick),
Montgomery Regional Solid Waste Authority (Teresa Baker), Central Virginia Waste
Management Authority (Michelle Stoll), Appomattox County Landfill (Alice
Rockefeller), and Emmanuel Tire of Virginia (Peggy Sublett).
Referrals from local processors resulted in the following remote processors being
contacted by telephone - Emmanuel Tire, Baltimore, Maryland (rubber tires); Chesapeake
Fiber Resources, Inc., Urbanna, Virginia (Randy Ward - glass, plastic, and cardboard);
Sonoco, Hartsville, South Carolina (paper products); Extraction Technologies,
Lawrenceville, Virginia (Howard Blair - plastic bags, and shrink wrap); and Bryant's
Waste of Lynchburg, Lynchburg, Virginia (paper and glass). Establishing specific follow
up sources in the recycling process for reformulated materials was difficult as whatever
market is available and most profitable to the processor at the time it is used.
Due to the lack of marketing sources using recycled materials to make
reformulated products it was determined that an investigation of reformulated products
already available in the local markets be conducted. Several local stores were examined
to discover which reformulated products were available to consumers. Many
reformulated products have Internet reference sites, which were contacted to discover the
source of their materials. Manufacturers that were contacted by Internet included Marcal
Paper Company, The Glass Packaging Institute, Aquapore Moisture Systems, Inc. (A
Fiskars Company), The Lehigh Group, Rubbernecker Ties, 3M Corporation, Recycled
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Paper Supplies (Jiffy Padded Envelopes), Recycled Plastic Products Directory (Online
Services), and Georgia-Pacific Corporation.
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Results
Of the seven counties comprising the Piedmont Planning District Committee,
Amelia, Buckingham, Cumberland and Prince Edward responded favorably to the initial
survey (Appendix 1). According to the Virginia Department of Environmental Quality
(2001) Internet site, the recycling rates for communities were set by the Virginia General
Assembly in 1989 as: 10% by December 1991, 15% by December 1993 and 25% by
1995. Table 1 (Appendix 1 - Questions 1-5, 8-10) shows comparative data in terms of
square miles, population size, population density and per capita income for the counties,
the year that recycling began in the county, the 1997 statistical percentage of recycling
efforts and whether the state mandated 25% was met by each of the counties. Prince
Edward has the highest population and density of the four counties.
Table 2 (Appendix 1 - Questions 6 & 7) shows the location of recycling/trash
disposal sites, types of recyclables collected and the amounts for the statistical year of
1997. In the table, emphasis is placed on the types of recyclables followed in this study
and their collected amounts in tons.
Questions# 11 and 12 from Appendix 1 asked where large items went, who
removed these items, and where were they taken. Large items (appliances, cars, etc.) were
taken at several locations. In Amelia county these items were taken to J & J Recycling
Company in Farmville (Prince Edward County); Buckingham placed these items in large
metal containers; Cumberland took them to County Line, where they were later
transported to Arena Trucking Company in Rice (Prince Edward County); and Prince
Edward collected these "white goods" at the county landfill and then recycled them.
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Yard waste, leaf composting or wood waste-mulching programs do not exist in
any of the counties except Cumberland at their Madison site. Cumberland County pays
for these services through their general fund (Appendix 1 - Questions 13 & 14).
The counties were questioned as to the availability of any programs that provided
for the collection of used oil, used batteries, household hazardous waste and waste tires. If
so, who provided these services and how were they paid for?
Responses were direct quotes to the questionnaire (Appendix 1 - Questions 15-17) as
follows:
Amelia County *

•

Used oil is collected free throughout the county and at the Maplewood Landfill.

•

Used batteries are collected at the Southern States Store.

•

Hazardous household wastes are collected at the Maplewood Landfill and at the
Waste Management Incorporated site.

•

Waste tires are disposed of at the Maplewood Landfill.

The County has its own Landfill (Maplewood) and the various recycling programs are
taken care of by Waste Management Incorporated (Contractual responsibility) at no cost
to the taxpayer.
* There is only one Southern States Store, which is located in the village of
Amelia off of Patrick Henry Highway. The Maplewood Landfill is located at 20221
Maplewood Road, Jetersville, Virginia. Ray York, Waste/Recycling Coordinator in
Amelia County on June 5, 2002, provided this information.
Buckingham County

•

*

Used oil is donated to businesses that use it for fuel according to EPA guidelines.
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•

Used batteries are collected for recycling by most automotive companies.

•

Hazardous household wastes have no programs to handle this material.

•

Waste tires are exchanged for new ones from suppliers.

The County uses Prince Edward and Amelia County Landfills for non-hazardous
household wastes. Various recycling programs are incorporated into the county's budget.
* Used Oil is donated to businesses that use a multi-fuel furnace for heating and
cooling the business building. Carolyn Amos, Solid Waste Supervisor provided this
information on June 6, 2002.
Cumberland County
•

The County has no program to handle used oil.

•

The County has no program to handle used batteries.

•

Hazardous household wastes have no program to handle this material.

•

Used tires have a collection fee in place.

Solid wastes are disposed of in the Prince Edward County Landfill. Arena Trucking
Company in Rice (Prince Edward County) hauls recyclables to various markets for
recycling. The various recycling programs that are run are funded by the county's taxes.
Prince Edward County *
•

Used oil and used batteries are accepted at the Farmville Advance Auto Store.

•

Hazardous household wastes: have no program to handle this material.

•

Used tires are collected at the county landfill and fees are paid through the
General Funds revenue.

Various recycling programs are run in the county with no special charges.
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* The Piedmont Soil and Water Conservation District has developed a plan for
the collection of hazardous wastes from households within the county. This collection
takes place once a year so that citizens will have the opportunity to properly dispose of
hazardous materials that have collected around their household. At the same time this
reduces the amounts of hazardous household wastes that inadvertently enter the landfill.
Alicia Daves, Conservation Specialist provided this information on June 5, 2002.
Responses from the respective county coordinators were as follows to the question
(#18-Appendix 1). Do any businesses participate in any recycling programs? If so, how
many? Are there any costs for services provided to businesses? Do any contribute
financially to the county recycling programs?
Amelia
There are approximately fifty businesses that participate in cardboard, wood chips,
and office paper recycling programs throughout the county. There is no cost to the
business for this service and no money has been contributed to offset these programs.
Buckingham
Yes, approximately ninety businesses participate in recycling programs
throughout the county and none have contributed financially to offset these programs.
Cumberland
Yes, while no number was available to indicate business participation there are
business that participate in cardboard recycling throughout the county at no cost to the
businesses. No money has been contributed to offset these programs except through local
taxes.
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Prince Edward
Yes, there are at least four businesses that participate in recycling programs
throughout the county. There are no costs to the general public for these services and no
money has been contributed to offset these programs.
In response to question # 19 Appendix 1, Does the county offer curbside recycling
programs and how are these services paid for? Amelia and Cumberland County indicated
that they offer no curbside recycling programs. Buckingham County offers the service
only through private collection services and the householder is responsible for the costs of
these services. Prince Edward County offers curbside recycling services only in the
incorporated Town of Farmville.
Questions 20-23 from Appendix 1 asked coordinators the following questions.
Are the county drop off sites dependent on citizen voluntary participation to sort
recyclables or are they manned by county personnel? If manned, how are these services
paid for? How often are these sites collected and where are the materials taken? What
happens with the collected recyclable materials?
Responses were as follows:
Amelia
Amelia has six sites offered to the county citizenry, which is dependent on their
participation and involvement. The sites are collected once every three weeks and taken
to Waste Management Incorporated in Richmond. The collected recyclables are recycled
in the United States and abroad (green glass is given away but all other recyclable
materials are sold).
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Buckingham
There are no other drop off sites except for the three recycling sites that are
offered to the citizenry of Buckingham.
Cumberland
There are manned sites in the county where taxes take care of the services
provided the citizenry. The number of times that the sites are collected was unavailable
but the recyclable materials go to various markets where they are recycled.
Prince Edward
The county is dependent on voluntary separation at the non-manned sites located
in the county. The sites are emptied as needed, usually once a month, where the
recyclable materials are taken to STEPS, Inc. There the recyclables are sorted, processed
and then sent to recycling markets.
Appendix 1 (Questions 24 & 25) asked: What educational programs do you offer
the citizens of your county? Is there a budget allowance for these educational programs?
Amelia County has educational programs through the Litter Control Coordinator and
published newspaper articles. Buckingham County has approached educational programs
through speakers at Civic meetings, conducting programs in all schools, at Earth Day
celebrations, and during Buckingham County Days. Cumberland County conducts
programs during school and Civic organizations meetings, which are funded through the
Litter Grant. Prince Edward County sponsors a "Recycling of Magic" program in the
Elementary schools with special recycling funds.
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The final question #26 asked the coordinators: How would you rate your county's
recycling efforts on a scale of One to Ten?
•

Amelia - Rated itself an 8 *
*We need more residential participation.

•

Buckingham - Rated itself a 10 for effort. Otherwise a 7

•

Cumberland - Rated itself a 6

•

Prince Edward - Rated itself a 5

Overall average for the four counties that were surveyed was a 6.5.
Local & Remote Processors of Recyclable Materials

Local individuals that dealt with the reprocessing of recyclable materials indicated
that their facilities were only the beginning of the recycling process. Cynthia Saunders
from STEPS, Inc. (Prince Edward County) stated that their facility handled glass, plastics
and newspaper. No rubber tires were collected, sorted or stored at the facility. The glass is
sorted by color, crushed and then boxed in heavy-duty cardboard boxes, which are then
shipped to Randy Ward of Chesapeake Fiber Resources, Incorporated Urbanna, Virginia.
Randy Ward stated that the cullet (crushed glass) is sent to whatever markets will pay the
highest price. Cullet has several uses according to The American Glass Packaging
Institute (2002) Internet site. The primary use of recycled glass cullet is to make new
containers. Secondary uses include usage of cullet in abrasives (sand blasting), aggregate
substitutes (concrete, road beds, pavement, parking lots, drainage medium, backfill or
landscaping purposes), bead manufacturing (used in reflective paints for highways),
fiberglass (insulation), frictionators (lighting matches and firing ammunition) and fluxes
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(used in metal foundry work and fabrication). Strategic Materials in Chester, Virginia is a
processor of glass cullet according to The American Glass Packaging Institute (2002).
Newspaper, mixed paper and cardboard is collected, sorted by type and bundled
for shipping in large bales. These materials (newspaper and cardboard) are shipped to
Sonoco, Hartsville, South Carolina for reprocessing. There was no market for mixed
paper at the time of the 1998 survey, with post consumer paper, cereal boxes, and
magazines going to the landfill. Prior to 1998 recyclable markets existed for mixed
papers.
Plastics at STEPS, Incorporated are sorted by the Plastics Society's ratings
numbering# 1 - 7 system (Figure 2). Bottles with these numbers (1- 7) only are accepted
at the facility. No lids or antifreeze or petroleum contaminated containers are accepted; if
received they are sent to the landfill for disposal. Ten bales of plastic are shipped to
Youngsville, North Carolina twice a year for further processing. Since plastic is a
lightweight material it takes several bales (40-45) to makeup a truckload that weights 20
tons. Storage of the recyclable plastic is a continual problem at the facility as the amounts
increase. Plastic shrink bags and wrap are bundled into bales of over 800 pounds and sent
to Extraction Technologies, Lawrenceville, Virginia for further processing. These
materials are shredded then reformulated into fiberfill for use in clothing articles such as
Polartec jackets.
Alice Rockefeller of the Appomattox County Landfill indicated that rubber tires
that are received at her facility and from other surrounding counties (Prince Edward,
Cumberland, and Buckingham) are sent to Emmanuel Tire, Baltimore, Maryland. At the
Maryland facility the tires are sorted according to the density of their wire content.
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Wireless bias tires are shredded; the materials are then used as ground cover in
playgrounds, horse arenas and in road building materials. Reformulated rubber products
include landscaping edging, mulch mat tree rings and garden hoses.
Reformulated products were found during the local store survey (Table 3). Paper
products which indicated that they had been reformulated included packaging for a
variety of products, cereal boxes, 3M Post-it notes, recycled stationary paper, toilet tissue
made from reclaimed recycled paper fibers, mailing tubes, reusable electric bill
envelopes, donation requests envelopes and stationary, recycled paper greeting cards.
Rubber products included hoses, hose parts, landscaping edging, and moisture guarding
tree rings. Reformulated plastic products included Polartec fleece jackets, Tyvek, Enviro
Tuff, Rigur and Eco-Bubble envelopes, Earth Sense plastic trash bags, StoreHorse folding
sawhorse, Radio Flyer Earth Wagon, tables, benches and plush ShawMark carpeting.
Reformulated glass products were more difficult to spot due to the fact that glass is 100%
recyclable, so the Glass Packaging Institute's 1998 Clear Choice Awards list was used as
a guide. Bottles that were recognized from the list included: Almaden wine, Frappuccino
coffee drink, Coors Painted Labels Longneck- beer, and WhipperSnapple-fruit drink.
Many reformulated products have an Internet site and were contacted in hopes that
their sources of recycled materials would be found. The sites that were visited have a
company home site that gives out the company's history and the efforts to preserve the
earth by using recycled materials to reformulate their products. Consumers are
encouraged to buy their recycled products over competitors and help them improve the
conditions of the environment.
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Table 1
Statistical Data from surveyed Counties
County

Square Miles
(sq.mi.)

Population
1997(2000)

Pop. Density
1997(2000)/sg.mi.

Per Capita
Income($)

StateReq. **
% State Recycling
Reg.Met* Initiated {Yr.) Met (YIN)

Amelia

366

10,000 (11,400)

25.6 (31.9)

17,463

94

1993

y

Buckingham

582

12,873 (15,623)

22.1 (26.9)

9,165

54

1980

y

Cumberland

295

8,000 ( 9,017)

26.0 (30.3)

14,518

23

1991

N

Prince Edward

357

17,320 (19,720)

48.5 (55.9)

15,422

18

1991

N

79.6/sq.mi.***

37,005 ****

178.8/sq.mi.***

40,209 ****

* % Percent Compliance to State Requirements
** State Requirements - 25 %
United States
Virginia

3,537,441*** 281,421,906***
39,594***

7,078,515***

*** Based on 2000 census data
**** Per Capita Income - 1997 model - based estimate
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Table 2
Recycling sites available, location, types and amounts collected
County
Amelia

Buckingham

# Sites
Available
6

3

Location
within County

Types
of Recyclables

Amounts Collected
1997 Figures (Tons)

Maplewood Landfill (Rt.640)
Epps Lane (Rt.703)
Deatonville (Rt. 616 & 617)
Pleasant Grove (Rt. 632 & 633)
Mannboro (Rt. 612 & 708)
Pointons Store (Rt. 720)

Paper
Plastic
Glass
Rubber (tires)

310
23
17

Dillwyn (Rt. 15)
Glenmore (Rt. 655)
Arvonia (Rt. 15)

Paper
Plastic
Glass
Rubber (tires)

80

NIA

NIA
9

NIA

Cumberland

3

Randolph (Rt.45 South)
Madison (Rt. 728)
Hamilton (Rt. 690)

96
Paper
Plastic
16
15
Glass
NIA
Rubber (tires)*
* Collected at Madison Site Only - (Fee charged)

Prince Edward

5

Prospect (Rt. 652 & 460)
Rice (Rt. 601 & 460)
Worsham (Rt. 758)
Old-Walmart-Farmville (Rt. 15)
County Landfill (Rt. 648)

Paper
Plastic (# 1 & 2)
Glass
Rubber (tires)*

479
17
34
72

* Collected at County Landfill Only
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Table 3
Local Stores Survey for reformulated products
Name of
Store*

Reformulated
Paper

Reformulated
Plastic

Reformulated
Glass

Reformulated
Rubber

Walmart

y

y

y

y

Southern States

y

y

N

y

Key Office

y

y

N

N

Farmville Printing

y

N

N

N

Lumber Yard

y

y

N

y

Quality Feed

y

y

N

y

Kroger

y

N

y

N

Food Lion

y

N

y

N

Eckerds

y

N

y

N

CVS

y

N

y

N

The Carpet House

y

y

N

y

* Located in Town of Farmville - Prince Edward County

Discussion
It is the integrated problems we are facing with our environment that has held my
interest in the environmental field. From an early age I was taught that things could be
reused for more than their original intent. This early interest has continued throughout my
life resulting in an interest in recycling.
This study was conducted to analyze the recycling efforts in central Virginia and
the reintroduction of reformulated materials into the economy. Glass, plastic, paper and
rubber were the materials that were followed through the recycling-reprocessing loop. It
was found by the County Coordinators that the general public is receptive to the idea of
recycling when the process is made more convenient, accessible, and centrally located for
the majority of the public as shown by the recycling information in Table 4.
Data for the counties involved in this study, found in Table 1, shows the
breakdown of the counties by size in square miles, population size, population density
and the per capita income. In Table 2, the available number of recycling/trash sites, their
locations in the county, and the tonnage of recyclable paper, plastic, glass, and rubber
collected are indicated.
Buckingham County is the largest county in size (square miles), has the smallest
population density, and the lowest per capita income of all the surveyed counties. The
bulk of the county's population is located in the town of Dillwyn, where one of three of
the recycling/trash facilities is located. This factor likely accounts for the high
percentage of recycling within that county. Amelia County with its high percentage of
recycling and per capita income is influenced by the fact that the county is in close
proximity to the city of Richmond and that their total recyclables rates incorporate
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Table 4
Comparison of 1997 and 2001 Data
County

Types
of Recyclables

Amounts Collected
1997 Figures (Tons)

Amounts Collected
2001 Figures (Tons)*
349
107***
14
544

Amelia

Paper
Plastic
Glass
Rubber (tires)

310
23
17
N.A.

Buckingham

Paper
Plastic
Glass
Rubber (tires)

80
N.A.
9
N.A.

16
247

Cumberland

Paper
Plastic
Glass
Rubber (tires)

96
16
15
N.A.

**
**
16
N.A.

Prince Edward

Paper
Plastic
Glass
Rubber (tires)

479
17
34
72

408
18
26
89

*

78

<l

Data obtained (5-02-2002) Personal Telephone call with County Coordinators.
** Plastic, Newspaper and Aluminum figures combined (55 tons).
*** Plastic increase influenced by General Binding Corp. (Laminating Co. in Amelia).

commercial as well as residential numbers. Cumberland County almost meets the state
requirement of25%, has the lowest population, a moderate per capita income level, and
is the smallest county in size (square miles). Recycling rates may be swayed by the fact
that there are only three recycling/trash facilities in the entire county. Prince Edward
County has the highest population density for its size, and the second highest per capita
income ofthe surveyed counties. The absence pfa market for recyclable papers may have
been a possible factor in the low recycling rates in 1997 in Prince Edward County.
According to the EPA (2001) Internet site on non-hazardous wastes
(http://www.epa.gov/epaoswer/non-hw/muncpl/facts.htm) the national waste recycling
rates have been increasing since the 1960's; when the average percentage recycled was
6.4 %. In 1999 the national percentage ofwastes recycled was 27.8 %. The 1999
percentages of recovered materials available for recycling from the total generated
municipal solid waste is reflected as follows for the four specific materials studied:
paper-41.9%, plastic - 5.6 %, glass - 23.4%, and rubber (tires)- 12.7%. In the present
study, paper was the largest amount ofrecyclable material collected by each ofthe
counties, a statistic that reflects the national trend that shows paper is both the largest
amount generated ofsolid waste materials as well as the largest percentage recycled.
The Virginia Department of Environmental Quality's (2001) Internet site
(http://www.deg.state.va.us/recycle/recycling.html) on Litter Prevention and Recycling
Programs indicates that the rates ofrecycling in Virginia reflect the national trends and
have increased over the last ten years increasing from a recycling rate of 19.7 % in 1991
to a recycling rate of over 32.9% in 2000 for the entire state. The department also
suggests that local recycling coordinators face continuing challenges in locating markets
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for recyclable materials and maintaining their program budgets. In particular, it was noted
that rural areas ofVirginia generate a low rate ofrecyclable materials and lack the
population density necessary to attract markets for those recyclables. Rural areas also
lack the economic means to procure equipment and laborers to more efficiently process
and market recyclable materials. Jim McCormick, Manager ofArena Trucking Company
and Cynthia Saunders, Manager at S.T.E.P.S. cited the fact that high costs of equipment,
transportation costs, and the efficiency ofthe laboring sorters have prohibited the
efficiency ofrecycling materials. Table 1 shows the per capita income levels in the
counties ofAmelia, Buckingham, Cumberland and Prince Edward in comparison to the
per capita income in the entire state of Virginia and the United States (data for these
figures was obtained from the US Census Bureau's website). While economics plays a
part in the low rate ofrecycling, the available markets also influence where these
recycling material are marketed. Plastics and mixed papers are two recyclable
commodities that have experienced marketing difficulties with post consumer plastic
being the most frequently cited material that is hard to market. The primary problems of
marketing post consumer plastic are the transportation costs and few end-users located
within the state according to the Department of Environmental Quality (2001). Stevens
(2002) agrees that unfavorable economic factors, transportation logistics, energy costs,
unsteady markets, and recycling technology difficulties have limited the recycling of
plastics.
Statistics quoted by the Department of Environmental Quality indicate that 75%
of Virginia localities have markets available within the state with an average transport
distance of47.4 miles. Amelia County sends its recyclables to Waste Management
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Incorporated in Richmond where the recycling materials are sorted and sent to available
markets. The remaining 25% of localities send their materials an average of 130 miles,
often out of state, for reprocessing. According to the officials at Arena Trucking
Company and S.T.E.P.S., who handle the recycling materials for the counties of
Buckingham, Cumberland, and Prince Edward, the transport is frequently out of state for
reprocessing of recyclable materials. Most localities send their collected recycling
materials to intermediate processors (Emmanuel Tire Company in Maryland, Chesapeake
Fiber Resources, Inc. in Urbanna, Virginia, Sonoco in Hartsville, South Carolina, and
Extraction Technologies, in Lawrenceville, Virginia) rather than to end-users. Few end
users are located within the state, and high transportation costs are identified as the
primary problems facing Virginia's recycling coordinators. Strong [1997] defines end
users are factories, mills, foundries, refineries, plants, and other businesses that use
secondary or recyclable materials to manufacture new products. End-users make such
new products as: Polartec fleece jackets, ShawMark carpeting, and recycled paper
greeting cards to name a few. While several reformulated products were found in the
local markets of the surrounding counties, many are generally not easily identified as a
reprocessed material. Thus it is often difficult for the consumer to deliberately purchase
recycled goods. However in an effort to induce more consumers to buy their products,
manufacturers are becoming more aware of the need to use appropriate labeling. As
manufacturers attract more environmentally minded consumers they hope to acquire
more economic green than their competitors who are not as friendly to the environment.
The Piedmont area is still too rural to greatly influence the recycling habits of the
citizenry. Continued levels of population growth, more environmental awareness
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programs, and manufacturers promoting their reformulated recycled products will result
in increased amounts of recycling and may possibly encourage more reprocessing
facilities to locate within the state.
While societal needs and legislative actions have increased the level of recycling
over the years, much more can be done. Everything that we do to the land, air, and water
affects our quality of life on this planet. Through continued education efforts, the general
public will gradually become aware of this importance. Landfill space is becoming
scarce. Dumping resources into the ground is increasingly wasteful of basic commodities.
The consumer of the 21 st Century must learn to close the loop, recycling rather than
discarding, and purchasing recycled-content goods. When this occurs Americans will
take a definitive step toward the goal of responsible environmental stewardship.
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Appendix 1

SOUTHSIDE VIRGINIA RECYCLING EFFORTS
SURVEY
Due back by: December 5, 1998
1.
2.
3.
4.
5.

County: ____________
County size (Square miles): _____
Population size: _________
Population density: _________
Per Capita Income: _________

6. Available Solid Waste and Recycling Collection Sites (Number and Location of
sites in County), and types ofrecyclables accepted at these sites:

7. Amounts ofrecyclables collected per year by types:

8. When was recycling initiated in your county? ___________
9. Do you currently meet the state requirements? ___________
10. By what percent do you meet these requirements? _________
11. Where do your large items go? (Appliances, cars, etc.)? ________

12. Who removes these items and where are they taken? Are the items sent to a facility
that will reuse or recycle the materials?
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Appendix 1

SOUTHSIDE VIRGINIA RECYCLING EFFORTS
SURVEY
13. Are there any yard waste, leaf composting or wood waste mulching programs
offered in your county?
14 . How are these services paid for?
15. Are there any programs that provide for the collection of: used oil, used batteries,
household hazardous wastes and waste tires? Who provides these services and
how are they paid for?

16. If your county has no landfill or recycling facilities where are your recyclables and
other wastes taken?

17. What does the taxpayer pay for the various recycling programs in your county?
18. Do any businesses in your county participate in any recycling programs?
If so, how many? ____________ Are there any costs for the
Do any contribute financially to
services provided?
a
the recycling progrms?

19. Does your county offer any curbside recycling? -------------
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SOUTHSIDE VIRGINIA RECYCLING EFFORTS
SURVEY
20. Are these sites dependent on citizen voluntary participation to sort recyclables or
are they manned by county personnel?
21. If manned, how are these services paid for?
22. How often are these sites collected and where are the materials taken?
23. What hap pens with the collected recyclable materials?
24. What, if any, educational programs do you offer the citizens of your county?

25. Is there a budget allowance for these educational programs?

26. How would you rate your county's recycling efforts on a scale of one to ten?
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Appendix 2
For Calendar Year 2001

Locality Recycling Rate Report
Jurisdiction Recycling Rate Information

Part I: Principal Recyclable Material (PRM): Report only PRM generated within the
reportingjurisdiction(s), NOT imported PRM.
RECYCLED AMOUNT {TO N S)

PRMTYPE
Paper
Metal
Plastic
Glass
Yard Waste (Composted or Mulched)
Wood
Textiles

_______ (P)

TOTAL PRM

Part II: Supplemental Recyclable Material (SRM): Report only SRM generated within
the reportingjurisdiction(s), NOT imported SRM.
RECYCLED AMOUNT/Tons
SRMTYPE
Waste Tires
Used Oil
Used Oil Filters
Used Antifreeze
Automobile Bodies
Construction Waste
Demolition Waste
Debris Waste
Batteries
Ash
Sludge
Tree Stumps (> 6" Diameter)
Other

REUSED* AMOUNT/Tons

'----------'

SUBTOTALS
TOTAL SRM

(Recycled SRM)

(Reused SRM)

______ (S)

Material separatedfrom the waste stream and used, without processing or changing
its form, for the same or another end use.
*
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Locality Recycling Rate Report
Jurisdiction Recycling Rate Information

Appendix2
For Calendar Year 2001

Part III: Total Municipal Solid Waste (MSW) Disposed** : Report only MSW
generated within the reportingjurisdiction(s), NOT imported waste.
TOTAL AMOUNT DISPOSED (TONS)
MSW TYPE
Household
Commercial
Industrial
Other***
TOTAL MSW DISPOSED

________(M)

** Disposed for the purpose of this report means delivery to a permitted sanitary landfill
or waste incinerator for disposal.
*** May add total amounts ofSRM generated, if known.
2o/4

DEQ Form 50-30 (Revised)
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